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Basis of the report 
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the international application as original l> 11 led 

the description: 

pages 

pages 

pages 



M3 



as oriemalK fded 



. tiled uith the demand 



. tiled with the letter of 



the claims: 

pages 

pages 

pages 

pages 
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. as originally tiled 

- as amended (together with an> statement under Article 19 

. filed with the demand 



filed with the letter of 



15 March 2001 (15.03.2001) 
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the drawings: 
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pages 
pages 
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\ Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabiiitv ; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industnal applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-10 



3, 6 



1,2,4,5,7, 8-10 



1-10 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

E'ocument 1 
I'C'Cument 2 
E'Cicuinent 3 
E'ocument 4 



EP, 0678903, A (Tokyo Electron Limited) 

JP, 06-333879, A {Tokyo Electron Limited) 

JP, 10-237658, A (Ulvac Japan Ltd.) 

EP, 0665575, A (Applied Materials, Inc.) 



Concerning Claims 1, 2, 4, 7, 8, 9 and 10 

Document 1 indicates that a ring {325) formed from a 
partially conductive member covers a device equivalent to 
the lower electrode lifting mechanism. Moreover, Document 
1 also indicates that the susceptor is lowered to the 
position of the side opening (41) . Document 2 discloses 
the feature wherein a contact finger (33) is provided in 
the bottom wall section of the chamt)er in such a manner 
that the lifting mechanism makes electrical contact with 
the chamber wall in order to prevent any abnormal 
discharge. Since a person skilled in the art would be able 
to electrically connect the chamber wall with the ring 
disclosed in Document 1 to prevent any abnormal discharge 
appropriately, a person skilled in the art would have 
easily been able to derive the inventions disclosed in 
o A n Q q ^r^r^in 

- LCI-LIUO J-/ ^, f ^-^^v->L ^w. 



Concerning Claimi 5 

Document 3 discloses the feature of covering the 
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periphery of a substrate lifting pin with a circular 
ir.sulation member. Document 4 discloses a shield member 
do) which IS electrically connected with the wall on the 
rea-tor side at periphery of the lower section of the 
susceptor. A person skilled in the art would be able to 
cover the periphery of the device that is equivalent to 
the substrate lifting mechanism even in the device 
disclosed in Document 1 in order to prevent adhesion of 
the plasma product to the mechanical structure and, 
therefore, a person skilled m the art would have easily 
been able to derive the invention disclosed m Claim 5. 

Claims 3 and 6 

The feature wherein an opening through which the 
object being processed is transported in and out is formed 
ir, the cover which covers the wall body or the driving 
section of the lifting mechanism, is not disclosed in 
Documents 1 to 4. The feature wherein the cover which 
covers the wall body or the driving section of the lifting 
mechanism is secured, is not disclosed in Documents 1 to 4 
and with respect to this feature being a premise for the 
structure requiring an opening for transporting the object 
being processed in and out, a person skilled in the art 
would be able to derive this feature from the ring or the 
cover disclosed in Eiocuments 1 to 4 which rise and fall 
along with the lower electrode. 

In the response to the written opinion dated March 15, 
2001, the applicant argues that since the wall body in the 
present application does not rise and fall with the 
electrode, it differs from the ring (325) disclosed m 
Document 1. However, with the exception of the structure 
-f providing "an opening for transporting the obiect being 
processed in and out", it is unclear how the ring (325) of 
Document 1 and the wall body of the present invention 
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differ. Therefore, this cannot be used as a reason tc 
overturn the argument for denying inventive step. 

Of course, JP, 04-240726, A (Mitsubishi Electric 
Corp.), March 28, 1992 (28.03.92) cited in the written 
opinion discloses a double tube (23), and a wall body 
which does not rise and fall with the electrode is 
considered to be a known structure. 
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"X" document of panicular relevance; the claimed invention cannot be 
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step when the document is taken alone 
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(54)Title: PLASMA PROCESSING SYSTEM 
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MO i28 




12fi. - .GAS SOURCE 

A...RETURW CURRENT PATH TO GROUND 



(57) Abstract 

A plasma processing system comprises an airtight process chamber; a lower electrode arranged to move freely m vertical directions in 
the process chamber and having a stage for holding an object to be processed; a power supply for supplying high- frequency power to the 
tower electrode; a lift for moving the lower electrode vertically, a conductive wall structure extending to the floor of the process chamber 
while substantially enclosing the lift at close distance; and a conductive material arranged around the lower electrode for electrically 
connecting the wall stioicture with the inner wall of the process chamber. 















.1 # r-^^^ 








•> 


5 1- s-i: 






; T 




r ; T 










m V m 




&^ i - 


m ^ 


m 


m t4 CO 






; T 


t 
















O 







^ [S tc^- . ^ 






. -^i^ ^ it^ //^ 




OlJ EE. 


i:: Pi] [B] ^ 




f^^ IB 


i;j -r 6 # tt 


m 




S ^ (t:) 1^. c: 






1^5 (O Ml la 11 aS: 











:^ S ^ - ; f £ ?J ^ 
er (ft- T 6 m ^ fi^c ^^^^ 



AE 
AG 
A L 
AM 
AT 
AU 
AZ 
B A 
B B 
BE 
B F 
BG 
B J 
B R 
BY 
C A 
C F 
CG 
CH 
C I 
CM 
CN 
C R 

cu 

C Y 
C2 
D E 
DK 



T /I y — T 



n > 13' — 
^yu :^ 



DM 
D Z 
E E 
E S 
F I 
F R 
G A 
GB 
GD 
G E 
GH 
GM 
GN 
G R 
GW 
HR 
HU 
I D 
I E 
I L 
I N 
I S 
I T 
J P 
KE 
KG 
KP 
KR 



yfv^j'T 
> K 

a:*: 



K 



KZ :tT-+^*:7x ^ 

LC ir>hyU'->T 

LI '.I t > 3. 

L K y • V;?? 

L R y y T 

L S u y h 

LT M hr^T 

LU f'-^^-^^^y 

L V ^ h 'y-fT 

MA ^ n :y =3 

MC ^^=1 

MD ^ywK'TT 

MG -^^-^z^-hj^ 

MK K^T la^— 13'^^ r>'^ T 

ML y 

MN -^^^^yu 

MR ^— y^y^T 

MW •T'^r^-r 

MX > =^ -> 

M2 ^i^Vt'— 

NE — /u 
NL 

NO /— /^^:I: — 
N 2 — j^ — * 'J— =7 > K 

PT r^fVYf^/^ 

RO /U— ^:=T 



R u D -^r 

SD ^— 
SE ^> 

SG v^tTir;— 

S I XO 

SK ^aC/r^r 
S L - ^-^^^ 

SN 

SZ xyv^-?:xK 
TD K 

TG h-=r— 

TM h/u^^.-^— X^>' 

TR h/wn 

TT h y y K ■ K^<=^ 

T2 ^V-t^*r^T 

UA 

UG o-^^^f 

U S 

UZ r;rX^^.x^> 
VN 

YU ^ — = — Xva-fT 

2 A mT7y;t7^*n[U 

Z W > >'/<^:e. 



wo 00/59019 



PCT/JPOO/02081 



m m » 





7; -V- 




ILL 
























m m 
































y/] ;i 




y X 


-T- ^ Si ^ 


1 i 
















































■■IS . El 


6 


i- TJC 


-t" 








^ M Si ^ 1 








± 




"1: isM 


1 4 


■r 1' U 




1^ 1 


6 


t 


^ ;<t 








m 




m 


1 0 


* ' IS 


M o ii 














it T (1 .. 14' m 




w 






m 


$ n 


tz r 


'IE ^ 


1 


6 !' 




m 




ij ^ f^n )iU -i' ^ c . 


T 








1 


6 t 




1: 1^ 1 


4 


> (7:) 


















1 


2 














/6> 




,x 


ft: L . s 




W 








X 


^ m 


SI ^ 


























- 




-7 










. ffi iS rg .ti 


^- 
















J: 


. 




51 


^ 1 


2 


<73 ii ® 1^ , 












>- K 




^ ^ 








•0 










L 








^ 


^" y 


> h- ;) 






EE, 








S ^ 1 2 (75 m 




Wi 


1 


8 


(D 




ffi a 


■h - h . 


T 






1 


6 CO 


m 


la IS $ n /■< 




y 




m 


2 


2 




^ M 


b 


^ ii 


i§ 








:7 15 2 2 T 




CO 




% 




r«i 2 


0 i/:* 


F*^ §g ffi 


c 




19 








ffi d il $ij ii '4- s 


c 






m 




T 


'® H 


1 6 (75 




m m 


2 


4 (D ^ 


ffi ^ fife "4' -■< n — 


X 






— 


2 


6 (O 


|g ® 


e ^ 






h 






1^ It W 2 4 CD 


Bn 


f 




ii 


0 


X . 




§5 2 8 






•J§ -r S J; 




















- o 














■it fife i^l CD [51 


•a* 


:h 




L 


*X 


. tt 




^ > 151 




f >( . 






f±' 3 


8 


0 k H z cn h (D 




i£ 




L 


X 






.i5 ¥ . 


J: 






0 -f 




X' -7 ^fe fife ^ 


tz 




ii ^ 




J; 


15 tSi 



wo 00/59019 



PCT/JPOO/02081 



^ ^Sl i-ij/ ^ , :t it 1 3 . 5 6 M I I z . 2 7. 1 2 M H 

iTn" m \& ?\i 7 J o f/. 5g ^ n -r L ^ ^ - . - ,-0 

^ ^-^ ^ << ^ '"J t5c CO iSi te^ ^ ^ ^ til ,1. ;i ii , f;t- 4;- it m 

m ry^ * /£ fy^ o fi ^: r.l . m ^ it i^f^ s<v ^ [if] ;i tTv ?ir - ^. 

^ ^ M ijj n T I ^ ^- , -r, ^ m.^.m ^ tA g - m -k 

:~ It . ^ U Z' m ^ L X ^ cO fj^ m. ■. /j: o /I K . vS ^ 

/'^ - -/)'^ m 'X L -r ^ X -V ^ ijr -y; T ^ „ 

Si ;c :F fij rj: t- # ^ 4- :l ^ tz . fpf 6 r)^ it m ff^ ^'^ ^ ^ <j 

^ C') 7f, 

4- ?g (75 [1 fi^j (i ^ It 6t) I > m m ^ *r m v^tzm -a^ -? o 

t3 . Si ^ !^ m ^ ^-^ IS D /.^ I ^ J; ^ > K ij .9 - 

> iTfL M g-^^ ^ fit i- o r. t ^ o ^ o efc ^ $ 

^ X -V 5{! g ^ ^- ^It -I- ^ ^ ^ ;^ ^ ^ 

ftij g T <Z) ^ ^ X' S ^ g }i i o T )t ^ $ o . 

-r -^b . <75 ^ ^ X ^ s ^ g ^ <^ & M S ^ i ; ffe !!tLi 

Si |g ;i [5^ 1^1 ^ 1- j-t ^ ^ ^ 1^ ^ 51 /j-^ e ^ ti 6 $Sc g 

^ ir ''^ o T m <!: ; T m I' li; /51 m :^ ^ #t 6 m ."^ 

(4^ ?.f? >r ; T ^T^ '€ 1^ 5: # P$ IZ S)] "T 5 # P$ It > ; # [J^ll^ ^ 

3£ ^ ifg 1^^^ ff 6^ I- H , ^ S i? ^1: it -r 5 ii @ ^ 

-t- W€ +4 ii i ; ^ V(^m.m.(r.-> nmiz'ik \t ii . ^ i? o 

ii£ ^ ^JI ft ^ m ^ Bt) gc -f- 6 ^ ?1 i: ; ^ IIS ;t f- - 

/j^ 5 iz J: n Ji' . 5j ^ (Tj \^ il ffi J©: H ;f:,.t (7;) ^- ffi 
- f4i CO ® ^ ^ ^ ct:. Bn - # m t)^ - m i^t Ih b ^ 
'Im ^ ^''^ ^ > K y ^ - > m (75 S ^ 5ft f^: -r S Z i /5> -T:- # o c 




wo 00/59019 PCT/JPOO/02081 

3 

- (o X 9 ^ > H 'J 9 - >• i^ir ^.rc (± II 6 :i r^i ii l t 

w L t/t ^ j: ') i, ±. . # m t mti^ f/^ i£- m m 

m \^ L J^- ',v; ^2 vii .-^^^ ^ii i: -r i > H- ^.o -3i Sf i ^ c^> 

a- ffi > CD m fJ] m 'J^ rni <^ o -c i- 5 /i . r x 
T rii I ^ j^i ii^ tlx { m X. i-£ 1 0 M H z iii, Ji ) (D It; rs] 1; -i- 

m L /I -r:- h . ^ « fj'^ ± C V ^ , 

^ . (7j ;i # m mm ^ mi^-v-m A.'fzm^ . # p$ 
It m (7j ^ iT'.*) i\--m ii . Ill mm ih :K ?;fL {b ^ j± jj it i^'- -^i u. 

-n- 1^^ tH 3£r II -r .5 - ^ ^' ./u # ^ ± ;f o o - i 

7)-^ ^ o c ^ CD /•- i6 . * i§ - ^ -r- (i . # r4 W i 

t (D ThI (7) ^ PbI !i -r -S ^ -f- ^ O K iffi ":fL ^ 

(i ?t H (1 ff^ i5ic ^ r I ^ ^ . r ti i 19 . ^ s ^ 1^ (t:^ M »fL 
l± ^ it: 75"' IS f 0 ^ . n -tr ;^ ^Pt 5 W ^ ft /h PS 

!i rn ;i 5 ^ i: /j'^ # o o 

if ^£ h \ ^ X. 0 . ij- mxm\h ^ n ^ m u 

f*: !i 15 ct b n T V ^ ^5 . * /c . ^^mm (Dmmn-- \^ m m 

M * ^ K ^~ R o M ^ii a (D m A ffi m B# II # [5$ It tj| b if| //^ n 

m ^ fz \-A t M 31 ii -f^ .» -r 6 r b ^ti ^) ii . 

# P^. CD SE i)b as 5r S 9 -'^ - # P^- It t^^f !^ Jf^ $ ;n T V ^ S 
r CD [^^ . - (1 . '> < t W i)^^ m ^^-^ ^ ^ rS . m 

7L \-i . fs: : t m m til t m Q % t (D r^] m. ^ X ^ z. 
t & ^ L I ^ c ^ 6 < m-m-t^uu ^ . 'i!imm\H t w^b^ 
t ^ m m-r o '< -7 t l x mi^^-rniii . '^mmfti ^ 





wo 00/59019 



PCT/JPOO/02081 



m m m r> 

13 1 , "i; ^ jf /fj 5j ^ 4^ ^ ^ // m ^ -^f -t m. m 0^ 
W: m ; 



?S iiii D-f: U 'iT fB& R^J rj; |4 g] ; 

3 It . M inc \f itfi a; ^.1 v-0 ^ «E 'z J: o "7" ^ X S ^ o ft 

7^ -r -7 ; 

[Kl 4 A :tS ,t r>- L^l 4 B (1 , m 1 i~^^-r ^ -y ^- > V ^ g IZ ffl 

({h c^,-) [I] f;^ % 'dT ''j- Pt& M /.^ l;4 n HI ; 

ii^i 5 (i . [5] 1 ;i i- ^ .y ^ > ^/ K ;i m ^ ^ (D m. 

^ ^ 7F W B,-^ #4 \^ m ; 

HI 6 (± . 5^ ^ ^ X" -v- :feiL s ^ ffi (D >• K i; ^ — > m »fL 

(7) ^ iill f§ 1^ Pj^ i- ^ M »S 6t) 4' ITr E -C- 5 o 

^ ^ I? i£ 'i- <:> i-^ (D ^ ^ (D S 

a T . I:^] [g ^ ^ BS L /v^ b . ^ ^ ;z f^. -5 ^ ^ X ^/i S ^ 

g ^ ^ X -7 y ^ > ^- g {1 31 ffl L /i //}- ii T'^ H 5£ tig ii o 

Tsf II 1^ p;^ 6 o 

( 1 - / =f- y r ^ ^ (7.) IS 0. 



^ ^1 o ^ -v -f- > mm: I 0 0 c;:) s 7^ 6^ #f file iz o I N -r 1^ 0^ -r 
S . [53 1 !i 'i- ^ - ^ >■ •;/ ^ E 1 0 0 i7:) ^ gi ^ 1 0 2 li . # 
m t^fe M S 5Ji .-g ^ 1 0 4 f*^ iz ff^ /5g T I ^ o o ^ S ^ 

io4i±^gitti$n-ri^s. '/jmm^i\0A(D^<^^m 

II < 5E i n -C V > ^ , ^ S M 1 0 2 f^^] ;z (i . ^ ^ S . 

^ij ;i It # f^i i ( Jii T . i|i iz r / > J i: f ^; -t 5 c ) W 



!21 2 A -to 



C^' 2 B 



^ g cT:) m 



1 J: la 2 $r # U b . * ^ Jfe ff^ fig /i'^ 31 ffl 




wo 00/59019 PCT/JPOO/02081 





^it' [ft T 




^ Si ^ ilfi 


PL tz ?S 


t4 'TJ T % 


il: ^S? 1 


0 


6 


^' 0d g $ 














1 0 


6 lO $ji g 


ilil !i ii 






31 /N VV 










5 /z t'O n?i- 


^ ^ y 


'/ J 0 5 


Jf^ f& 




n 




;^ 






T 


i?r. 


1 0 


6 :z f± . 


-b S'tl K 


m m 






9 ?a ^ 








77 


,i- - ^ 




> 1 0 


7 IS: it 






•0 




T 






1 


0 6 (± 




m m 


m m m '.z 




ti 


tz 


# # 1 


0 


s 




^; 








|L1 ^ 












m 




0 


8 . 


T m 


I 0 


6 M ISi 


^ :^ 




i^a -r 6 ^.^ 


riTi- 








-r s . 
















T 






1 0 6 




. ^ JS\ -gc 




2 0 












n 


^ . 




t w / 


I 2 M H 


z (D it?] 


in 




-as- • *-> ^ -c 
tti ^'J » 




n 


^ 1 


1 


4 <t # 




( m # 


) 10 8 


t ^ lit 


L 






o 


^ TL 




T m 


®. 1 


0 6 CO im 




IS. t-^ ! ± 






X. (i' -tr ^ 






y ^ 








1 1 6 T- 


S ^ K T I ^ 0 0 






. # [5^ Itt 


1 


0 


o 


)^ 


m !^ fi 




W 1 0 


8 i: > t 


# [5$ 






^ fit -t 


'5 








1 2 0 




g ^ i^ T 




^ 015 


1 


2 


0 {± . PI 




m 








T 






m t4 


n 




lb efe ^; . 




m 




1 


1 6 t 




^114 


















1 


2 0 t 


^ifeli^^fi't^t 1 1 


6 it . m 


izE (D ^' 




> 


K 'J ^ - 


> 
























1 


0 8 (73 


m m 


. ;^ 


-r > u :^ fj: t' (D ^ 




w J}4 




^ 1$ S ffi 




— X 1 1 


8 id « 


^ nx 




0 






1 


1 8 






1 1 6 m u is X 


t/ JE ^ 






9 ?3 m ^> 




1 


1 9 




^ SJ ^ 


1 0 


2 (D m^v> 


t ',Z ^ 









s ^ 1 0 2 (TT) ^ ^- 14 ^ ^ -r 5 



w o 00/59019 



PCT/JPOO/02081 



1 8 , ii:: K. .'i* m m m ic !^ m $ n tz ^ ~ 

u — X ;/7 — 1 2 2;; i;; ^ ?i T i ^ 5 , ■-< n — 

^ I 2 2 .'1 . *e ^ f.t 1 1 6 J: i;: ^ ^ ^ n - i-i 

m [i# ;i L f- j:z It 'Al ro o * 4^ n - x i 1 8 \z ft 

^- -t ^ 1 >: *r i;^ It 5 fi -ji o T . zi — x" i i 8 cO 1$ m 

D$ :; , .< c - X 1 1 8 o ft 1^ ^ f)-^ m zl lb X . 9 w 

/J"^ rO' ^ ^ 5 r t y)'^ ll: ^ il 5 . f£ is . a — X i i 8 ch 

a X -'J / ; - 1 2 2 b . o- > k y _ - , ^ -j, ^-.j jg 

F ;'fro S I 0 6 c7D ^ g [in > *t fw] -i" S ;5'2r Sli 1 0 2 <7j ^ Jri; 

(:i > ± ?{£ 1^: 1 2 4 1^ it 6 T I ^ 5 „ ± BTi B 

1 2 4 ;; ^ ^ c7) X n± ttl 7L 1 2 4 a B irfc ^ T 0 . 

^ tt- j^?. 1 2 6 o fit ^ il 6 ^fi m tf ^ \^\ x_ (i' y ;i -A- ti ij 

— ^ ^' ti X /j^ , fJi Ffl ^ ; A X' 1 2 8, ^;-ff il: M y < X' i 3 Q 

J: X Pi: ab ?L 1 2 4 a ^ L T S g£ l 0 2 (l $ 

ti 5 , t- fz . '^"^"M \ Q 2 0^ il :^ l± ^ Si ^ §^ 1 0 4 (Z) JE 

Sf^ !; &x it 6 /c W^\9h^ ir L T . ^- ^ ^ > :^ 1 3 2 (i J: [) # 



^ S ^ 1 0 4 (D ^ [in ^ ± ^ m 1 2 4 ^ T I 

0 6 i >zmw^^ ± i: o it T ^ ^ X -7 ^ - !; ^_ ^ $ it 

tz ^i^) (T:. 0 !|£ M 1 3 4 gd g tl T I > o c tz . I 3 4 

gd ir ^ it r . m 'all (Tj^m^nn 1 4 2 ii x x ^ sl -r 

[M] ^ i5t L I ^ J: 9 ii . S ^ ^ 1 0 4 T ^^WI'J ii 9 

^ ^ ^ M t±l ffl C7) r,f^ □ 1 0 4 a t!)-^ IS it 6 n -C I ^ -5 , 

i; . ^ It- tfg (T^j jti: 5 m ^rPu 3^ m ^5 tt 1 3 e ;i o i ^ 



wo 00/59019 



PCT/JPOO/02081 



U ) 

m i[ 



X m m :z t^m ^ , 

it ts n tzm ?ift m ia i 3 e 

i 3 8 , R M ^ ( il ) 

:'/ ^ > K y :^ — > 1: w 2® ii 

1 0 2 (i . mwimmtw^u I 

n ^ tjk m ^. I 4 2 t . iiE 
ThI I 4 4 i ! E Pi ^ ti t i ^ 5 

w L 3 6'^ 7-i-< -r m fji m m 

U W 1 3 6 ^ y< y y jV \ 3 

^ic «i ^ ^ -r M 1^ ^4 m [§] - 

:7 /^ 1 3 8 . M ;t (i' PI 

Sa g ^ n T . S ^ 1 0 2 

^ W^-^Wi 1 4 4 1^ ii 
3 8 a ^ ^ n T I ^ ^5 o * 

^ X § , 

. R M 1 4 0 (1 . X. 

^ i:i (7^ B& R fti ^ t!)^ b /55c "9 
1 8 i: u — X y< — 1 2 2 

I' ^ 5 c R ^) 1 4 0 CO ± ?fr^ 

. ^ 7t . R © tW t-t 1 4 0 (t:. T 



%% L. 
?L 1 



1 4 0 ,ir /i^ 
ilifg ^ 
3 6 !i J; ^; 
L 

[§1 X ' . 
8 t R f^j % 

11 ^ M 

1 0 

^ m. 

3 8 (i . 
^5 f f s r i 



§11 m 



'/{L s 1 0 
.'U i£ ( 3# 1: 

■-^ 5 , * 

. :/ ^ X 

//^ rc $ n 

2 A , 1: 

m 2 B (± . 

1 4 0 i: 

^ fx. f-z T )V % =. 

!' m M 6^ M 

m ^ 1 4 2 

^ ic <75 K ii 

f^WL\ 3 8 (D 



2 



X' 1 



fi' e$ ft: ;!!LL gi $ ti /I T 

. T 1: 1 0 6 i: □ — 

(75 IS ^ [1 9 J; 9 IE fS $ 

(1 ^^ /L. 1 3 8 (73 U 

%{^^mm. I 0 2 (D ;z , 



wo 00/59019 



PCT/J POO/02081 



•'J m % U 1 4 0 r 
'■■'^ hI 0'J .1 # ill! '7' 



"7 /u ^/j ] 3 S r . < y 7 1 3 8 r 

1 4 0 h 51 :^ 1 0 2 j^- s^: r 
. . P] fi-;: % W 1 4 u r^j it . -< > 



;i Sx :^ ^ n T I ^ 6 



:^ ^-S 1 3 8 r>^i t ^ R 

R fi^] Si J P: 1 4 (J lO i'-j ^ ini t n — X i i 8 i: lD ^ 

a-) y > K y v - ijft n mil . R f^ij 5n W 1 4 0 ^ 

- 1 1 8 r CO -c- -K. 'M- ta m. I- fj: i ^ fi^ ,ftl^ c^. SS; ^ 

^ ii "C t ' o . a .iS Bit (1 ^ V' i > CD aij o i6 -5 r i: 

T- ? 5 c 4^ . ^ y ^- ^ > (73 v£ UiJ ;i J; n (3\ ?fP l-t 1 

4 0 > n - X 1 1 8 i: cr. (D m M t . ^ cO f^l (Tj ^ ftl] c73 EE ;^ 

i ?I /j^^ /J^ $ • <5 15 R fl! M 1 4 0 ^ -< n - X 1 18 

t 'D m X n ^ m /j-^ ^ ^ -t- 5 St) !^ ^ m EE is; i: /i o = 

ti^ o T . r^m.f±fAM<f£^^OiZ^ R ^ W I 4 0 ^ '< □ - 

X- 1 1 8 i CD (7) £g ^1 + 5> .js < ^ ^ It 1 mm :i 

-r n (i\ IS il j& CO it; /^] -afe ;fi ^ ?,f, l fc m # i:- ^ ?6 m ^ 

^ ^ ^ ill ^ 5 e 

* . R M 1 4 0 (t:. miz it , ^ ^^ w M A tti ffl CO 

n 1 4 0 a aS: it b n T 5 . r*^ p i 4 o a {1 . ^ .-n 

W i6 X Ximi^mm 2 o 2 a ng ;^ # ^ ii ^ $ r 

^) . .^a pj ^ §H 1 0 4 (t:) Tfl] P ^) 1 0 4a i: ^ f^^ L r id g $ n T 

^ ^ ^ w cr, ^ A tfj X ;i o I ^ T p;^ -t- 5 c 

^ -f^ . ^ El 77^ (O Si] !r J: ^ T m 1 0 6 ^ F/f ^ (7) 

ilii ^ & ^ -c- prj: T ^ -li: 5 . I ^ -c- . m 2 0 2 ;i J; . 

m'l^mm 2 0 2 ± ii g ^ n /i 9 ^ .^ w ^ . i5 ^ 2 0 0 f'^ 




wo 00/59019 PCT/JPOO/02081 



9 







33 




I (.) 4 (0 


n 




1 0 


4 


a 






S ^ §5 1 


0 4 


\H CO m 






r«i 


I 


4 4 i: . R 


A- A- 

[uj 


^f. W .1. 


4 


0 


■iO 




P Iff^ 1 4 0 


a i 










U 1 4 0 












T u m 1 


0 6 


CO ife s 


m 




M. 




"t- o , ^ CO 


m 




T Bli 






1 


0 


6 ^ Rl? 5E CO 








± 




i; 


-tt /-I . 






TIT" / 






=^ 




/ ^ Jfe 












(1 


. ±m t m 






r p|S 




m 


1 


0 


6 '^r ± te *Ji 




^ -c- 




T 


$ it 




fa 




1 0 


6 


J: 






W <ir M 


;£ 


2 0 




i ^ 




n 




0 ; 


- 1«X I 


rl 










f'j f#j m w 


1 


4 


0 C-) m ijl \Z 


f± 




r ^r. 






1 


0 


6 « [5^^ T 0# 


ir. 




1 


1 


8 


t 


PI m u ^ t 1 


4 


0 


i: iO 










a: -t- § 


iJ ;^ 


^ W % 






1 


4 


4 ai ^ 


it 




tz ^ 








7L 


I 4 0 b 




^ nx 










TD^ O W iofe 


J: 


1') 


s T 








1 


0 6 [5$ T 




m . 


± 








(7) J± 




<; 


o 










X c7) p^- tti ,1; 




{I /^ - 








^^ iy^ lik M ?E 


1 


4 


2 








± 














1 


4 2 is^ -m 














3^ fig ^ 155 It 


s 










c 




7L 


1 


4 0 


b 




w 




T . ?ft ^ 





T t . ± te <b |61 (7> <a ^ ^ # -r 5 r <!: T- # 5 . 

( 2 ) ^ K y ^ - > m rift (t:* it fiit 

!^ . 121 1 ^ # L 4^ . V ^ > ^ S ^- ^ > K 

y ^ — ^' ■© ?jft (Z) it 1^ ir o V ■> -r li^ 0;^ -r 5 . -y ^ :/ ^ri ^ 

B# ::: . tyt tW\^^<\z . Tn^m \ 0 6 i: ± glJ m Mi 1 2 4 i 

^75 !l C ^ □ - l£ ;Z J: ^J , t%m.-m.f^ \ 4 2 ^ ffl -7 ^ S 

^ 1 0 2 (D mm m m A iz ^ > K y ^ - > m vifL ^Tl n o . 

^ <7) m . ^ jj£ ?fr; fii ir 5 ^ ^ ^ 1 0 0 fi . 

mi 0 2 #J ir / ^ •> -7 yuig 1 3 8 yyi m. ^ iz m m ^ ti 



wo 00/59019 



PCT/JPOO/02081 



10 



> M iuL ;i . '"j'l Si ^ 1 (J 2 I's 
3 S -j:) i/jf ^ ^ ra'i 1 4 2 IRij to -E- on 



5i !Jl nil A ' 6 •< >■ fe" 1 

B ;i ijfc n -5 c ^ o ;i . / ^ > k i' — >■ '/jft (i , y ./u tii 

1 3 8 iT) :K- SJ B 6 , ^ t;^ ^ M i ^] i# -^l ^ 1 4 4 f'-] ;i ft 
A 5 ~ >: <: . !■?] ;f^t 1 4 0 M [f] ^ ffi C ^ iffi ifci L. r 

Ji 1 0 2 0 -) ftc iS [Hi D i\ 5 . .-o - o jji; ;i i; . 

V > [-■■ U - >• ^ \ii f^X ^J^ M ^ fJl} 1 4 4 f*^ ;r A n ;a ;^ 7"^ I . 0: 

m =55 fi^ij 1 4 4 F^^] ;i 'dg # /j-^ :t ■:, .5 z i: < . M m P. c/:. jn; 

)^ ?0: ^ ffl L T t . ^# :^ ?E !\\\ 1 4 4 FN -c- 1^. m /.^ ^ ± 
-■^ 5 .1 i: /j I ^ , ^ ^ ^ ^ 1 4 4 ^^,3 ',zm ^ 

mm I 0 2 (D p<i mm m ^-^ -r ^ m m ^ ^ - o:> u ^ 

^ D a i V ^ , ^ b iz , m ^ PpI 1 4 2 ^ JF^ ^ -r 6 V 
n T I ^ o CO T- . m ^ 1 4 2 ^ > K « (5: ^ - :^ -t- 

^ ^ d -V- ^ . ±^ - :^ T X -7 ^ ^ o r ^ -c- ^ -5 . ^ 
L T . Jl te ^- ^ > K y - > l; rifu . ^mMlO2(Dmw0. 

m D ^ ^ h s n — X 1 ] 8 (T:) ^Ml ffi ^ E E i: . ^< u ~ X ti ^ < 

- I 2 2 <7^ ^^mmmm E a t . mm%u 1 1 6 (Fa) i . 

W ^ If 1 2 0 ( F ) i ^ y;fL T . SI 1 i 4 [p] 'jfr o 

5 tl^ ^ gTt ffl -r . FimUU I 4 0 fy p - X 1 1 8 

!^ ^ 1^ L T 0d ffi ^ n T ^ (7^ T- . Jty. T (T:) St ( 1 ) h ys ^ 
^ 0 \z ^ m 6 !i ^f: -t- ttf- (t:- ^ CD < ^- ^ K y 9 - m. 

^ ^ 2 0 F^^] ^ ii ig L T ^ ^ 2 8 [p] # 5 J; ^) 

t . ^ > y ^ P. ^ /J . $ < -r ^ - i: # . S ^ 1 ] 4 
CO itl ;^ #J 7^ ;^ my i: <75 -C- (75 {i ^ ^ /J . ^ < -c- # -5 -r . m 





wo 00/59019 



PCT/JPOO/02081 



1 1 



TA 'cS. ^ ^Ai ^ ^ h [ 



^ ISA' li: " i: 



L= { u <i^ / ) tIn(d/R) 



( 1 ) 



. -u^c ( ] ) ;i ^^ T . I. > y > ;^ ^ ^ o l . 

Ai o (i 5e ^ ^ ^ L . ^ (1 ^IL gi ^ tff 1 0 4 ^ ^) ^ (D Vcmm 

$r ^ 7^ L. . t 7? > K y — > ?B: ^jfc c7) g ^ ^ ^ ^ 

L- , d (i cn - X- L 1 8 i: R fij IfT. W 1 4 0 i (7:) Sg ^ ^ L . 

H S 1 0 4 (t;^ If: ^ $r ^ -j- . 

( 3 ) % n i-^ ^ o- It %^ m 

i I 3 Sr # .BS L /j-^ 6 . ii tfi lg ^JtE ?f*. Til (Tj |i jj£ f^ij j; U- 

^ en m f^iJ o I ^ T nj^ -r S . ^ ;5S f?ij T {i . El i !i .i^ ^ ^ >y 
> ^ g 1 0 0 ^ ffl I N T . It $5 f?ij . g] 6 fr. -t 

^<7)-^m I o^ffll^T. MLm-^nn 1 s, i 4 2 <d^ ^ x-^ 

1^ "Sr m L tL , fz . McM ^. m I 8 , 1 4 2 {1 A r ^ 

2 0 0 s c c m '}j^t m i- ^ t t ',1 . $^^m I 8 , 1 

4 2 \^ ^ 4 0 m T o T r O) !± :hj >- L X . T^Mm I 6 , 

106 5:: 13. 56MHzi:2 7. 12MHz(DMm^&mtl 

^ <D ri^ . m 3 \Z -Tfx -i- J: ^ >z ^ 2 7. ] 2 M H z CO M m 

. ^ m L fj: fz m ^ ^ ^ t . ^ - m 1^ ^-^ m < fj: ^ tz . 
$ e. !i . mikm-mtH'^u I 3 e ^ m m l tzm '<z ^ mti ^ x 

t < -r ^ o n T f?ij 6t) !l IT- ^ X- ^ ^ ^ ^ S6 -5 - i: -c- ^ 

7t . ^ ^ m J: 19 . S ^ m (7) ^ ^ jh $ n T . fe; 

^ /u _ ^-i n ;x L It r //^ 5 c — ."^ > 13. 5 6 M 

H z (D m m'/^ fE ffl L fz m -^^ ^ m.-}rimmuu i 3 & 





wo 00/59019 



PCT/JPOO/02081 



1 



n ;i 5 r ^ X -v' ^; c73 :^ t r> M it rj: o f- 



g 1 0 0 , 



;i Si -y'' T X ^ >r ^ ^ Ht 



5 6 M H z J: n fSi I ^ 11 ijt; ^ 



^ j.^.J i^- ^ 




-i: B'T L f- J: o , -4c ^ j^g ff;; ^ ;i J; n , S ^ 1 0 2 

p:'^-] c:0 ^ ?{£ ^ [5,^ Ih T ^ 5 c73 T . X ^ X ^/l S :^ g -t:- m ^ 
Jx:- X- ^ 5 ^ ;c ^ ^ /g] ^ ,^ ^ _ ^r, U ff^ ^ C 

^ ^ . rW5 fe^ X ^ fi)c -t- 5 - <?r X # o c ^61;. 

X V X ^ r,1i ^ 1^^^ ^ y- ^ > K ^ - T S CD X . 

~ X -7 X -v- :|r ^ ^ 5 r > X # -5 , 

jb- . ^ B/j ^ fiS PS ^ n S CO X I ^ o 4# 

IS ^jt CD fg H m $k ^ ixtz^m^ ^^m<D mm i~ is \.^x . mm 
^ X s:) ^1 (1 . CO ^m. m *5 j: {if ie m n m urn ^ t (t? x 

^-^ . ^ ^ i^-j ^ M M *3 i {^ IE {?!] ii o V ^ X ^ ^ £D S |;|tf 6t) 

H M -t- § (7) i T $ tL s o f?'j ;i (i\ ±mmmmmx^it. 

^ u - X 1 1 8 ^ ^ Ml !r t5 7t o X la 5 R 1 4 0 ^ij !Z 

m if xiam ^ n x v ^ 5 t^-^ . ^ ^ (± -5 =fs i5i^ n ps ^ ^ n ^ 

CO X n f£ < . m ^ m 4 A -t j: 0 - /j-^ ^ l*/r $ n 

FimmiU 2 00-^. 4 B ^ X J; 9 !^ - ^ <9 ^ n 

F3 ^I^ W 3 0 0 ^ ffl L X . * |g ^ ^ Jfe X ^ - i: X ^ 

•So ^ 7t . ± te ^ it ^5 X (i . M S ^ 1 0 2 CD p*^ |g i: R 

t-t 1 4 0 i /< 7 /u *s 1 3 8 X mm ^ n ti m ^ m i- ^ ;f 
r mm l //^ . -^3im a f)^ ^ m m ^ ^ n ^ x (± 

W 1 4 0 i ^ ^ t4 ^U-t 4 0 0 X M X 5 tj| fife ^ ffl L X . 




wo 00/59019 PCT/JPOO/02081 

13 

* M ^ J5t!i -T o ~ ^ -r- # s . ^ b ii . ^mmmmm-^- . 

^< -V -7 fe- 1 3 8 ^ »& ^ ik ',-m L . R Wi W 1 4 0 ^ IB& FJ 

fsj :i ff^ Bjc i- -5 ffi fig m m if x m. m l tz . ^ 0;i ti tr^ 

6 ^11 /j1c PS 7ii 5 ti 6 ^ (7' (1 < . m{'^ I 4 0 ^ i# m t4 

1 3 8 (7) ff^ ^ ^ S ^ 1 0 2 (73 JF^ ^ T ^15 S ^5 1 0 6 

cfc U- ft It ^4 @d g ?F;'^ II J^^ C T ig l: E M L T b . ^- 

^ P/l <> * J&i -5 Z. <t T # S c . ± E ^ Jfe (i . 

12 - :< ti y< — \ 2 2 ^ M m % W 1 16 ii i}x ;t 6 ^ m 

>z m !f T m p;? t tj-^ . fi 5 fife II PS ^ $ n o ^ (7> 

< . ;t fi' n — X /^ — 1 2 2 ^ W ^5 1 2 0 (I 

3s v# it T t, . ^ P/] ^ i£ "t^ <) ^ /O^ t; ^ 5 „ 



wo 00/59019 PCT/JPOO/02081 



1 . ,tl S; 4' S > ; 

fit] te 91 ii # p> g i4 Ek^ ;t ^ K . ^gf f4: ^-^ g ^ n 
5 *tc lS ^-f) ^ -i- <:) T ^ i: ; 

m T % m m .m mm-mm-/] m ^> m ii m- 'i^. i<^. t ; 

mu^T^m.^ fv ,IE i;j -t 5 # M i ; 

HiJ ^ # It tjS| i5 Ifg T ^ ^' 6t) ii [a . mj ^ 

il -r 6 jS 1$. ?g ^ j^t i- fj£ t4 O 5i= ft: > ; 

ml tcl T tf[5 ^ 4sE jS] m ^ i-f ^ ^ -^^ m ^ (D m t m m 

m t ^ m. ^ m m-r ^ m m. ^'^ t ■ 
^ m ^tz ^ t ^ i^m t i- ^ ^ ^ X ^mmm^ 

2 . mmmi^izn^ # It i# i: li t CO r«i o ^ !- a # -t- 
^ ^' ^ m -t fz (D n m ^ tz li m m ^ ti X ^ ^ t 

3 . m m m n ^ m m a m la, ^ n ^ m a 

m ^ n X o ~ t ^ w m t -r ^ tn m i i^mm.(D zf v x 

4 . Rij te # rt « (i . ntj tdT ur^m ^ m mm n u t {^-t 
^ itL m ^ X T ^ ^ ^ ^ t ^ nm t -t ^ m 3 {zmm (D zf 

=7 X ^ S g g ^ 

5 . m%^^\-% 1^ \% . ml IS # [5^ It til IE i^] ^5 ^ S 9 ^ / ^ 
- ^"^ ^ ^ n -C I ^ S ^ t ^ m i: -r o * 3 (73 7^ 
X -7 ^ ^ g ^ 

6 . Htj tS ^ ^< - (i . fe' ^ SI ft //^ i® -r S li.^ < i M S'2 IE 

^' ftij IS Tff] p 5^f. > CO Pel ii ^ ^ n T I ^ ^. z > ?r # '(S^ ^ -r 5 



wo 00/59019 




PCT/J POO/02081 



m * ifi 5 11 rd m. a^-f ^ x -r- ^ g , 

7 . fill rd m v{£ tt ^^t . fiti ^ SI ^ ^ ^Jt^ t'- ^ n 

5 ^Jl-: %{ ^ Pp^ i: r 7 X -V' //^ ^ ti 5 ;K 1: ?Jt t [zlKm-t ^ ' 

t ^ nm t ^ oin^m \ ii «fe ^ ^ x ^ s « , 

8 . fjij m M ^^t-i'^na . m^(D nm'^i^ ^ . - n h j^n 
mil c X tAM'^n^ b m %\'^r^ t ^ mm ^ ^ ^ ^< y y 

t T -r -5 r t ^ # ® i: ^ 5 IS * Ji 7 ii te «4 ^ x 
s ^ a c 

9 . fiu te m \% b ^ 5 fwi '^■m.t] (on'^ ^ \-t 
^ X -r ^ a ^ a „ 

^ 1 iiie ^ (D :/ ^ X -v ^-ii ^ e „ 



wo 00/59019 PCT/JPOO/02081 



2/5 



FI6.2A 




Fl G. 2B 




wo 00/59019 



PCT/JPOO/02081 



3/5 



CO 

o 



3.0X^0^^ 
2.0X10^^ - 



I l.5X<0^^ 
0.5X10^^ 



FIG.3 



• 27. i 2 MHZ cm^kmmm^^j) 

o 27J2MHZ (mjjfL^iiW^£ L) 
a ^3.56MHZ («j5ft«®^^fe t-J ) 
X i3.56MHZ im}Mmmmti:L) 



o 



D 
X 



X 
□ 



o 
o 

X 



500 <000 ^500 

m.t} (W) 



5 



2000 




FIG.4A 



FIG.4B 



wo 00/59019 PCT/JPOO/02081 

4/5 




FIG.5 



INTERNATIONAL SEARCH REPORT 



Inrcmational application No. 

PCT/JPOO/02081 



CLASSIFICATION OF SUBJECT MATTER 
Int.Cl' HOIL 21/3065 



According to Int ernational Patem Class.f.cat.on (IPC) or to both nauonal c lass.ncation and IPC 
B. FIELDS SEARCHED ~ ' 

M.n.mum documentation searched (class.ncat.on system followed by cla.ss,.1ca.,on symbols) 

iriL.LX HOIL 21/3065 
Int.Cl' HOIJ 37/34 



Electronic data base consulted dunng the international search (name of data base and. w here practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant 



passages 



Relevant to claim No. 



JP, 10-237658, A {Ulvac Japan Ltd.), 

08 September, 1998 (08,09.98), 
Par. Nos. 9 to 42 (Family: none) 

EP, 0665575, A (APPLIED MATERIALS, INC } 
02 August, 1995 (02.08.95), 
Column 3, line 50 to Column 7, line 51 
Sc JP, 08-051101, A 



.IMITED) , 



EP, 0678903, A (TOKYO ELECTRON 
25 October, 1995 (25.10.95), 
Column 13, line 19 to Column 17, line 33 
& JP, 07-321097, A 

JP. 06-333879, A (TOKYO ELECTRON LIMITED) 
02 December, 1994 (02.12.94), 
Par. Nos. 9 to 23 (Family: none) 



1.2 

3,4,5,6,7,8,9, 
10 

1,2,3,4,5,6,7, 
8, 9, 10 



3,4,5,6,7,8,9, 
10 



1,2,3,4,5,6, 7, 
8, 9, 10 



□ Funher documents are listed in the continuation of Box C. □ See patent family annex. 



Special categones of cited documents: 



"A" document definmg the general state of the an which is not 

considered to be of particular relevance 
-E" earlier document but published on or after the intemaiionai filing "Y" 

date ^ 
-L" document which may throw doubts on pnonty ciaim(s) or which is 

cited to establish the publication date of another ciuiion or other "Y" 
special reason (as specified) 
-O" document referring to an oral disclosure, use, exhibition or other 
means 

**r document published prior to the international filing date but later 
than the pnonty date claimed 



later document published after the intcmanonal filing date or 
pnonty date and not in confiici with the application but cued to 
understand the pnnciple or theory underlying the invention 
document of panicular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed mvcntion cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the intemationai search 
19 June, 2000 (19.06.00) 



Name and mailing address of the ISA; 

Japanese Patent Office 

Facsimile No. 

Form PCT/ISA/210 (second sheet) (July 1992) 



Date of mailing of the international search report 
04 July, 2000 (04.07.00) 



Authorized officer 
Telephone No. 



Int. cr HOIL 21/3 065 



Int, C\' HOIL 21/3 065 
I n t . C r HO 1 J 3 7/3 4 



a:*:S^^Sf5e^^ 1964-1996^ 

^:^m<^^mmmmn<c^n \ 971-1996^ 

B^Sl^i^^ffij^^^^ 1994-1998^ 
e2(:ll^^^^S^^>iv^ 1996-1999^ 



C. 



X, Y 



Y 



J P, 1 0-2 3 7 6 5 8, A(B:*:K^S^fftt^^^t),8.9^ 1998^ 
(0 8. 0 9. 9 8). ^9 --4 2S^, C^r ^ y-/^L) 

E P , 0665575, A (APPLIED MATERIALS. INC. ).2,8M 1995¥ 

(02. 08, 95) . ^ 3 mmson-m 7 mmsm &jp, 08-051101, a 

E p. 0678903. A (TOKYO ELECTRON LIMITED). 25. 10^ 1995^ 

(25. 10. 95) . mummim-mummssn &jp. 07-321097. a 

J p. 06-33387 9,A(Mm=^1-^ h n i^l^^^^t) , 2 12M 
1994^(0 2. 1 2. 94), ^9-2 3 (z^ t ^ V-fj:U 



1>2 . 3. 4, 5. 6. 
7. 8, 9. 10 

L2, 3.4. 5. 6, 
7. 8. 9. 10 

3.4. 5. 6. 7. 8. 
9.10 

1. 2. 3, 4, 5. 6, 
7. 8. 9. 10 



^^xw^<D^x^m 

^mx^^m^iz 
•5 h<D 



mmm^^^TLtzB 



19.06.00 



0 4.07.00 



B:^m^nff ( I S A/ J P) 
1 0 0-8 9 1 5 

MMm^ftmKtSit>mE.TB 4S3 



4 R 



9 0 5 5 



^S-^ 03-3581-1 101 6 3 7 6 



^^PCT/ I SA/2 1 0 (^2-<— :^) ( 1 9 9 8^7^) 



ORLD INIliLLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PAIWF COOPERATION TREATY (PCT) 



(5!) International Patent Classification ^ ; 
H02G 3/00 



A2 



(11) International Publication Number: WO 99/13545 

(43) International PubUcation Date: 18 March 1999 (18.03.99) 



(21) International Application Number: PCT/US98/ 18457 

(22) IntcrnaUonal FUing Date: 3 September 1998 (03.09.98) 



(30) Priority Data: 

08/927,700 



1 1 September 1 997 ( 1 1 .09,97) US 



(71) Applicant: APPLIED MATERIALS, INC. [US/US]; 3050 

Bowers Avenue, Santa Clara, CA 95054 (US). 

(72) Inventors: SOMEKH, Sasson; 25625 Moody Road, Los Altos 

Hills, CA 94022 (US). ZHAO, Jun; 11764 Ridge Creek 
Court, Cupertino. CA 95014 (US). DORNFEST, Charles; 
39654 Whitecap Way, Fremont, CA 94538 (US). SAJOTO, 
Talex; 1373 Teakwood Drive #94. San Jose. C A 95128 
(US). SELYUTIN, Uonid; 1226 Breckenridge Street, San 
Lcandro, CA 94579 (US). KU, Vincent; 1830 Daltrey Way, 
San Jose, CA 95132 (US). WANG, Chris; 3557 Rue Chene 
D-Or, San Jose, CA 95148 (US). CHANG, Frank; 2102 
Hillstone Drive, San Jose. CA 95138 (US). TANG, Po; 
1239 Cardona Way, San Jose, CA 95131 (US). 

(74) Agents: BERNADICOU, Michael, A. et al.; Blakely. Sokoloff. 
Taylor & Zafman LLP. 7th floor, 12400 Wilshire Boulevard, 
Los Angeles, CA 90025 (US). 



(81) Designated States: JP, KR, European patent (AT, BE, CH, CY. 
DE, DK. ES, FI. FR, GB, GR, IE, IT. LU, MC, NL, PT. 
SE). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: VAPORIZATION AND DEPOSITION APPARATUS AND PROCESS 



(57) Abstract 



The invention relates to an apparatus and process 
for the vaporization of liquid precursors and deposition 
of a film on a suitable substrate. Particularly contem- 
plated is an apparatus and process for the deposition of a 
metal-oxide film, such as a barium, strontium, titanium 
oxide (BST) film, on a silicon wafer to make integrated 
circuit capacitors useful in higji capacity dynamic mem- 
ory modules. 




(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

14.01.1998 Bulletin 1998/03 

(21) Application number 97304912.5 

(22) Date of filing 04.07.1997 



(11) EP 0 818 803 A2 

EUROPEAN PATENT APPLICATION 

(51) intci 6 HOI J 37/34 



(84) Designated Contracting States 


• Xu, Zheng 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Foster City, California 94404 (US) 


NL PT SE 


• Fu, Jianming 




San Jose, California 95124 (US) 


(30) Priority 10.07.1996 US 677760 






(74) Representative Bayliss, Geoffrey Cyril et al 


(71) Applicant: APPLIED MATERIALS, INC. 


BOULT WADE TENNANT, 


Santa Clara, California 95054-3299 (US) 


27 Furnival Street 




London EC4A 1PQ{GB) 


(72) Inventors: 




• Ding, Peijun 




San Jose, California 95129 (US) 





(54) Electrically floating shield in a plasma reactor 



(57) I n a plasma reactor ( 1 0), especially one intend- 
ed for physical vapor deposition (PVD) onto semicon- 
ductor substrates (12), a shield (30,32) is disposed in 
front of the chamber walls (14) between the PVD target 
(12) and the substrates to protect the chamber walls 



According to the invention, the shield is left electrically 
floating so that electrically charged ions and electrons 
emanating from the plasma or target and impinging up- 
on the shield charge it to the point that the electrical flux 
IS repelled. 



CM 
< 

CO 

o 

00 
00 

T- 

00 

o 

Q. 
LU 



26 




1^- 



~30 

-32 



12 



16 



■24 



-18 



3 X 



-14 



1 



.20 



GAS 
SUPPLY 



PUMP 



-21 



If 



FIG. 2 



